ABSTRACT. Two independent 14 C data sets of 10 tree-ring samples from the longest master chronology of the Pazyryk cultural complex were obtained and wiggle-matched to the absolute timescale. The results show very good agreement, within 10-15 calendar yr. The Ulandryk-4 burial ground (mound 1) was dated to about 320-310 cal BC, and this is consistent with wiggle-matching of the Pazyryk burial ground date series.
INTRODUCTION
Recent dendrochronological study of wood from the Iron Age Pazyryk cultural complex in the Altai Mountains, southern Siberia, allow constructing a 415-yr-long "floating" master chronology Slusarenko 1996, 2000) . The high-precision 14 C dating and consequent wiggle-matching of the results obtained were performed to determine the calendar age of the floating master chronology in particular, and of the Pazyryk complex in general Dergachev et al. 2001; Slusarenko et al., forthcoming; Hajdas et al., forthcoming) . The longest single tree-ring sequence from the Ulandryk-4 burial ground (which covers 363 yr) was the main object of research. Two independent 14 C data sets were obtained, and the results were wiggle-matched to the absolute timescale. In this paper, we present the comparison of the results of parallel 14 C dating and wiggle-matching of the same tree-ring sequence.
MATERIALS AND METHODS
The single Siberian larch (Larix sibirica Ledebour) dendro sample #19116 (363 tree rings) from burial mound 1, Ulandryk-4 burial ground at the Pazyryk Early Iron Age complex (Altai Mountains, southern Siberia, Russia; 49°42′N latitude, 89°08′E longitude; elevation about 2150 m asl), was used for key study (Figure 1) . Mound 1 represents a stone burrow 13 m in diameter, under which a grave pit of 3.6 × 2.85 × 3.05 m was excavated. A rectangular burial chamber of larch logs was found at the bottom of the grave pit (Kubarev 1987) . The chamber contains a human skeleton and it was filled with ice; the preservation of archaeological wood is very good.
Sample #19116 was subdivided into 10 annual tree-ring (decadal) sub-samples. Thirty-five consequent sub-samples (U1-U35; tree rings nr 1-350) were 14 C dated at the NSF-Arizona AMS facility (University of Arizona, Tucson, Arizona, USA; Lab code AA-). Eighteen sub-samples (Ul1-Ul18), started from tree-ring nr 13 and ended at nr 363, with 10 tree-ring gaps between each sub-sample, were 14 C dated at the ETH/AMS facility (Zürich, Switzerland; Lab code ETH-) (Table 1) . Thus, 2 Figure 1 Location of the Ulandryk burial mound and other important Early Iron Age complexes in the Altai Mountains 14 C decadal data sets were produced for this dendrochronology, which allow a rare chance to compare the results of the wiggle-matching for both data sets.
The Bayesian approach to calibration (Christen and Litton 1995) was used to wiggle-match the Tucson data set, with the help of Bwigg software (for more details, see the Bwigg web page, http:// www.cimat.mx/Bwigg). The χ 2 method was applied to find the best fit to the INTCAL98 curve for the Zürich data set. 
RESULTS AND DISCUSSION
The Bayesian approach allows to wiggle-match the Tucson decadal date series (Figure 2 ). The best match of the end of sequence, including additional 13 tree rings which were not 14 C dated, is 2261 cal BP (i.e. ~312 BC) (Slusarenko et al., forthcoming) . The interval 2271-2253 cal BP accumulates 96% of the posterior probability for the match. The χ 2 wiggle-match placed the absolute age of the last preserved ring of the construction timber from 312 +13 / -21 BC (Figure 3 ) (Hajdas et al., forthcoming) . This is based on the fit which does not include the 2 apparent outliers (ETH-19860 and 19861 , Table 1 ). Thus, both data sets coincide in their matches within some 10-15 yr.
Although it appears that the 14 C ages of the 2 earliest tree-ring sub-samples in the Zürich date series are too young when compared with the rest of dates, the repeat measurements on these samples confirm the younger ages, and these are, therefore, included in the calculated mean values (Table 1) . We have no explanation for these unexpected ages in comparison with the Arizona date series (AA-37586 and 37588, Table 1 ); new analyses may be useful to explain them. However, these 2 points have no influence on the final dating result, except for the numeric χ 2 value and overall dating error. If the 2 outliers are included, the dating error is +37/-30 yr, and if rejected, +13/-21 yr (Hajdas et. al., forthcoming) .
14 C dating for the other key dendroscale, derived from the Pazyryk burial ground, kurgan 2, was performed in 3 different laboratories (St. Petersburg, Zürich, and Belfast). The wiggle-matching of these date series show that the best match is at about 300-290 BC (Dergachev et al. 2001:423;  Figure 2 Tucson decadal data set for the Ulandryk-4 series as compared with the INTCAL98 calibration curve Vasiliev et al. 2001) . This is based on a χ 2 fit of the 14 C ages previously published by Zaitseva et al. (1998) . This result is very consistent with the best matches for the Ulandryk-4 decadal data series. Also, archaeologists who recently excavated the series of the Pazyryk culture burials in southern Altai Mountains, support the age determination of the Pazyryk sites as the end of the 4th to the first part of the 3rd centuries BC (Polos'mak 2001). Therefore, it seems reasonable to assume that the absolute age of the Pazyryk cultural complex in the Altai Mountains is now well established.
CONCLUSION
Two independent data sets, processed by 2 different techniques (Bayesian statistics and χ 2 method), allow us to document firmly the timing of the Pazyryk culture burials in the Altai Mountains, generally dated to the 4th-3rd centuries BC. More research is necessary to establish the calendar chronology of the ancient Bronze and Early Iron Age cultures in southern Siberia and Inner Asia with the help of precise 14 C dating and wiggle-matching of the date series. The Altai Mountains are the key region for dendrochronological and 14 C studies of archaeological wood. 
